Prolactin induces the formation of inositol bisphosphate and inositol trisphosphate in cultured mouse mammary gland explants.
The effect of prolactin on [3H]inositol metabolism in cultured mouse mammary gland explants derived from 12-14-day pregnant mice was determined. In mammary gland explants that were prelabeled by culturing the tissues with 3 microCi/ml myo-[3H]inositol for 48 h, the levels of 3H in inositol derivatives were determined. The temporal effect of prolactin on the quantity of 3H present in phosphatidylinositol (PI), phosphatidylinositol monophosphate (PIP), phosphatidylinositol bisphosphate (PIP2) and various inositol phosphate containing fractions were examined. Prolactin significantly stimulated the accumulation of 3H label in inositol monophosphate (IP1), inositol bisphosphate (IP2) and inositol trisphosphate (IP3) 1-3 h after addition of prolactin. An effect of prolactin on the accumulation of inositol derivatives was not apparent at prolactin-exposure periods of less than 60 min; nor was an effect of prolactin apparent when exposure periods of 4 h or longer were employed. Prolactin did not significantly decrease the 3H label in PI, PIP or PIP2 except at 1 and 2 h. These data when considered with other apropos studies are compatible with the conclusion that the turnover of inositol lipid derivatives may be involved in the mechanism by which prolactin regulates metabolic processes in the mammary gland. The primary action of prolactin on mammary cells, however, would not appear to involve its action on the metabolism of the inositol derivatives in view of the extended time required (1 h) before effects of prolactin on perturbations of inositide metabolism are manifested.